We find the greatest value p and least value q in (0, 1/2) such that the double inequality G(a, b), and I(a, b) denote the geometric, and identric means of two positive numbers a and b, respectively.
Introduction
The 
In [24] [25] [26] , the authors answered the questions: for α, β ∈ (0, 1) with α + 
Then it is not difficult to verify that g(x) is continuous and strictly increasing in [0, 1/2] a, b) . Therefore, it is natural to ask what are the greatest value p and least value q in (0, 1/2) such that the double inequality G(pa
holds for all a, b > 0 with a ̸ = b. The main purpose of this paper is to answer this question. Our main result is the following Theorem 1.1. 
Then from the monotonicity of the function
we know that to prove inequality (1.2) we only need to prove that
and
Without loss of generality, we assume that a > b. Let t = a/b > 1 and r ∈ (0, 1/2), then simple computation leads to log G (ra
where
,
where We divide the proof into two cases. 
From (2.5) and (2.24) together with the piecewise monotonicity of f (t) we conclude that
Therefore, inequality (2.2) follows from Eqs. (2.3) and (2.4) together with inequality (2.25).
Next, we prove that λ = (3 − √ 3)/6 is the best possible parameter in (0, 1/2) such that inequality (2.1) holds for all a, b > 0 with a ̸ = b. In fact, if 0 < r < λ = (3 − √ 3)/6, then (2.14) leads to f for t ∈ (1, 1 + δ) .
It follows from (2.3) to (2.5), (2.7), (2.8), (2.10), (2.11), (2.13) and (2.26) 
Finally, we prove that the parameter µ = (1 −  1 − 4/e 2 )/2 is the best possible parameter in (0, 1/2) such that inequality (2.2) holds for all a, b > 0 with a ̸ = b. In fact, if (1 −  1 − 4/e 2 )/2 = µ < r < 1/2, then (2.6) leads to the conclusion that lim t→+∞ f (t) > 0. Hence there exists T > 1 such that 
